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Description 

The present invention relates to a method and ap- 
paratus for determining phase correlation between the 
left (L) channel and right (R) channel signals of a stere- 
ophonic audio signal, and more particularly to a method 
and apparatus for determining an in-phase or opposite- 
phase correlation present in the channel signals. 

Conventionally, in television or radio broadcasting 
stations or the like, in order to phase the L-channel and 
R-channel signals of a stereophonic audio signal (here- 
inafter referred to as R-ch and L-ch signals, respective- 
ly) with each other (such that at least signal components 
of the respective L-ch and R-ch signals which should be 
localized at the center of a sound field are in phase with 
each other and have the same amplitude), the phase 
correlation of the L-ch and R-ch signals is measured. 
Such a measurement is intended to ensure that stereo- 
phonic audio devices which are installed in a broadcast- 
ing station have their different sets of terminals (for ex- 
ample, hot (H), cold (C) and ground (G) terminals in a 
balanced transmission system) connected to each other 
with a particular polarity-terminal in a set of terminals 
being connected to a matching polarity-terminal in an- 
other set of terminals, as well as to determine the phase 
correlation, i.e. in-phase or opposite phase associated 
with a stereophonic audio signal in a produced program. 

The measurement of such a phase correlation is of- 
ten conducted using a stereo sound-image display de- 
vice called a stereo audio monitor or a stereo monitor 
scope. Fig. 1 shows one such sound-image display de- 
vice which comprises a sum and difference circuit and 
a cathode ray tube (CRT). The sum and difference cir- 
cuit is connected to receive the L-ch and R-ch signals 
of a stereophonic signal and generates a sum signal 
(L+R) and a difference signal (R-L). The CRT is con- 
nected to receive the sum and difference signals at Y- 
axis and X-axis input terminals, respectively such that 
a Lissajous' figure for the stereophonic signal is dis- 
played on the screen thereof. 

In balanced type connectors, there are two different 
types, i.e. an American type and a European type 
wherein the assignment of polarities to terminals of a 
connector can be different between the two types. To 
determine if there is a matching polarity in the connec- 
tion between any two of the connectors of audio devices, 
a sine wave of a single frequency is usually used as a 
test signal which is applied at one end of an audio sys- 
tem to the left and right channels such that Lissajous 1 
figures at other different points in the system are dis- 
played, thereby enabling the determination of the phase 
correlation of the L- and R-channels at each of the 
points. A vertical line (L=R) displayed as shown in Fig. 
2a indicates that the L-ch signal and the R-ch signal ap- 
pearing at a particular point are in phase with each other, 
and thus shows the possible presence of polarity 
matched connections in the portion up to that particular 
point. On the contrary, a horizontal line (L=-R) as shown 



in Fig. 2b indicates these signals in opposite phase, that 
is, the presence of erroneous connections. Alternatively, 
a phase meter may be used in place of the above-men- 
tioned monitor for the determination of such polarity 

5 matched connections. 

Then, the determination of the presence of an ap- 
propriate phase condition or phasing between L-ch and 
R-ch signals from an audio program is performed by ap- 
plying the L-ch and R-ch signals, rather than the test 

10 signals, to the above-mentioned monitor to produce a 
sound image therefrom. Usually, an actual stereophonic 
signal, different from the test signal, has a variety of 
components to be differently localized in a sound field, 
and thus may present complex figures as shown in Fig. 

15 2c or 2d on the screen regardless of whether the L-ch 
and R-ch signals of the stereophonic signal are in phase 
or in opposite phase. 

As will be understood from Figs. 2c and 2d, there is 
a higher possibility of erroneous determinations occur- 

20 ring in such a method of determining the phase correla- 
tion between L-ch and R-ch signals from a given stereo 
audio program on the basis of displayed sound images 
thereof, because when components other than centrally 
localized components, for example, background music, 

25 are prominent in the audio program, the sound image 
display of the audio program does not result in an image 
as shown in Figs. 2a and 2b, thereby rendering the "in 
phase" or "in opposite phase" determination obscure. 
A device for indicating whether two sound channels 

30 of a stereo signal are in or out of phase is described in 
prior-published French patent application No. FR 
2439505. In this device, sum and difference signals are 
generated from the input sound signals, the sum and 
difference signals are integrated in respective RC cir- 

55 cuits and the integrated outputs are compared in a re- 
sistive-feedback operational amplifier with a back-to- 
back diode-pair input circuit. The comparator output di- 
rectly feeds an LED pair indicating in-phase or out-of- 
phase conditions respectively. In this circuit the period 

40 of time of illumination of the LEDs is determined by the 
amplitudes of the channel input signals and the integra- 
tor time constants of the integrator circuits. This can re- 
sult in unstable or intermittent illumination of the LEDs 
if the channel input signals are small in amplitude. In 

45 addition, the sound signals of the input channels may 
be highly complex and if they do not contain a clear sig- 
nal component which should be localized at the centre 
of a sound field, then the LED illumination may be un- 
stable even if the signals are in fact in or out of phase. 

50 in commercial television or radio broadcasting sta- 
tions, a CM master tape is made for commercial mes- 
sages to be aired during a particular day. Since several 
hundreds of CM tapes produced by CM production com- 
panies or the like must be rapidly edited to make a par- 

55 ticular CM master tape for a day, the above-mentioned 
erroneous phase determinations may occur at an even 
higher rate. 

An "in opposite phase" stereophonic CM program, 
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if broadcast, will cause problems in sounds reproduced 
by receivers. More specifically, defective localization of 
sounds will occur in stereophonic receivers, while low 
level unclear sounds will be reproduced in monaural re- 
ceivers. 

The invention provides a method and apparatus as 
defined in the appendant independent claims. Preferred 
features of the invention are defined in dependent sub- 
claims. 

The present invention may thus advantageously 
provide a method and apparatus for more precisely de- 
termining the phase correlation for a stereophonic audio 
signal having centrally localized components. 

The present invention may also advantageously 
provide a method and apparatus which can be used for 
determining the phase correlation of stereophonic audio 
signals from a program such as a CM program. 

The invention makes use of the fact that CM pro- 
grams may often include narration, that is, a person's 
voice as centrally localized components of a stereo- 
phonic signal. 

More specifically, in accordance with a preferred 
embodiment of the present invention, there is provided 
an apparatus for determining phase correlation of a left 
channel signal and a right channel signal constituting a 
stereophonic audio signal which comprises: a first input 
terminal for receiving a left-channel signal of a given 
stereophonic audio signal and a second input terminal 
for receiving a right-channel signal of the audio signal; 
first extracting means coupled to receive a first signal 
from the first input terminal for extracting from the first 
signal components having frequencies within a selected 
range of frequencies to generate a third signal, the se- 
lected frequency range being extended to include at 
least a part of centrally localized components possibly 
contained in the given stereophonic audio signal; sec- 
ond extracting means coupled to receive a second sig- 
nal from the second input terminal for extracting from 
the second signal components having frequencies with- 
in the selected frequency range to generate a fourth sig- 
nal; and indication means coupled to receive the third 
and fourth signals for providing an indication represent- 
ative of a phase correlation between the left-channel 
and right-channel signals of the given stereophonic au- 
dio signal based on the third and fourth signals. 

Further, in accordance with another preferred em- 
bodiment of the present invention, a method of deter- 
mining a phase correlation between a left channel signal 
and a right channel signal constituting a stereophonic 
audio signal is provided which comprises the steps of: 
receiving a left-channel signal and a right-channel signal 
from a given stereophonic audio program containing 
centrally localized components within a predetermined 
frequency band and generating a first signal and a-sec- 
ond signal from said left -channel and right-channel sig- 
nals; extracting at least components having frequencies 
falling within a selected range of frequencies included 
in said predetermined frequency band from said first sig- 



nal and said second signal to derive a third signal and 
a fourth signal, respectively; and generating a fifth signal 
and a sixth signal from said third and fourth signal, and 
providing an indication representative of a phase corre- 
5 lation between said left-channel and right-channel sig- 
nals of said given stereophonic audio program on the 
basis of said fifth and sixth signal. 

The determination method and apparatus of the 
present invention, arranged as described above, advan- 
ce tageously functions to extract only centrally localized 
components, as far as possible, contained in each of the 
left and right channel signals of a stereophonic audio 
signal in order to provide an indication of the phase cor- 
relation between the left and right channel signals using 
15 the extracted components. 

The above and other objects, features and advan- 
tages of the present invention will become more appar- 
ent from the following detailed description given with ref- 
erence to the accompanying drawings, which specify 
20 and show preferred embodiments of the present inven- 
tion: 

Fig. 1 is a block diagram showing a conventional 
stereo audio scope; 
25 Figs. 2a-2d are diagrams showing examples of im- 
ages displayed on the screen of a CRT provided in 
the conventional stereo audio scope shown in Fig. 
1; 

Fig. 3 is a schematic block diagram showing a basic 
30 configuration of a determination device according 
to the present invention; 

Figs. 4A, 4B and 4C are schematic block diagrams 
showing first, second and third types of determina- 
tion devices, respectively which comprise several 
55 embodiments of the basic configuration shown in 
Fig. 3; 

Fig. 5 is a schematic diagram showing the circuit of 
a stereo audio monitor AA which has the first-type 
determination device incorporated therein; 
40 Fig. 6 illustrates waveforms appearing at several lo- 
cations in the circuit of the monitor AA shown in Fig. 
5 and displays on the screen thereof; 
Fig. 7 is a schematic diagram illustrating the circuit 
of the remaining portion of the monitor AA shown in 
45 Fig. 5, i.e. an indicator section; 

Fig. 8 illustrates waveforms appearing at several lo- 
cations in the circuit of Fig. 7 and illumination con- 
ditions of indicators included therein; 
Fig. 9 is a schematic diagram showing a stereo au- 
50 dio monitor _BB having the second-type determina- 
tion device incorporated therein, wherein only a por- 
tion of the circuit of the monitor BB is shown which 
is substituted for a portion of the monitor AA circuit 
of Fig. 5 for the implementation of the monitor BB; 
55 Fig. 10 is a schematic diagram showing the circuit 
of a stereo audio monitor CC which has the third- 
type determination device incorporated therein; 
Fig. 11 illustrates examples of the image displayed 
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on the screen of a CRT included in the monitor CC; 
Fig. 1 2 is a block diagram showing the circuit of the 
remaining portion of the monitor CC, i.e. an indica- 
tor section; and 

Fig. 13 is a schematic circuit diagram showing a 
portion of the circuit of a stereo audio monitor DP 
having the second-type and third-type determina- 
tion devices incorporated therein. 

Fig. 3 shows the basic configuration of a determi- 
nation device according to the present invention. As will 
be seen, for the purpose of determining the phase cor- 
relation of left channel and right channel signals consti- 
tuting a stereophonic audio signal, the device includes 
first and second input terminals to which L-ch and R-ch 
signals of a stereophonic audio signal are applied re- 
spectively. The device also includes first and second ex- 
tracting means, the inputs of which are coupled to the 
first and second input terminals, respectively. Each of 
the two extracting means is operative to extract the cen- 
trally localized components of the respective applied 
signal which are within a selected range of frequencies. 
The extracted components of each of the two means are 
applied as an output to an indication means for the in- 
dication of the phase correlation between the L-ch and 
R-ch signals. 

Now, referring to Figs. 4A, 4B and 4C, there are 
shown in block diagram different determination devices 
A, B and C which embody the basic configuration of Fig. 
3. 

Specifically, a first-type determination device A 
comprises input terminals 1 A and 2A for receiving an L- 
ch signal and an R-ch signal, respectively, a sum and 
difference circuit 3A connected to receive the L-ch and 
R-ch signals from the input terminals 1 A and 2A for gen- 
erating a sum output (L+R) and a difference output (R- 
L), bandpass filters (BPF) 4A and 5A connected to re- 
ceive the sum and difference outputs, respectively, for 
passing those of the components of selected frequen- 
cies, and one or both of an X-Y display means 6A (such 
as a CRT display) and an indicator means 7A connected 
to receive these outputs from the bandpass filters 4A 
and 5A (Fig. 4A shows that the device includes both of 
them). Preferably, the pass band of the bandpass filters 
4A and 5A is selected to have a range of 600 ± 200 Hz, 
because a person's voice, has a narrower bandwidth in 
terms of frequency spectrum than those of other musical 
instruments and because both the male and female 
voice contain a lower number of high-pitch sound com- 
ponents of 1 kHz or higher. The range, however, may 
be widened, narrowed or shifted if necessary (ex. a 
range of 350 ± 200 Hz). The X-Y display means 6 is 
adapted to draw a Lissajous 1 figure in a real time basis 
by receiving outputs from the BPFs 4A and 5A at a Y- 
axis input and an X-axis input, respectively, of the dis- 
play, as in a prior art. The indicator means 7A is adapted 
to receive the outputs from the BPFs 4A and 5A and to 
indicate at indicators, in a real time indication mode or 



a hold indication mode, whether the received L-ch signal 
and R-ch signal are in phase or in opposite phase. The 
sum and difference circuit 3A serves to rotate a sound 
image display on the X-Y display means 6A by 45° in 
s the counter-clockwise direction such that the in-phase 
state is indicated by a central vertical locus (i.e. L=R) 
and the opposite phase state by a central horizontal lo- 
cus (i.e. L=-R) (see Figs. 2a and 2b), thereby facilitating 
the determination of in-phase or opposite-phase. 
10 A second-type determination device B shown in Fig. 
4B is identical to the first-type device A except that a 
sum and difference circuit labelled 8B is disposed at the 
side of the outputs of BPFs 4B and 5B. It should be noted 
that elements in Fig. 4B similar to those in Fig. 4A are 
15 designated by the same reference numerals each with 
a suffix "B" added. The function of the device B is there- 
fore identical to that of the device A. 

A third-type determination device C is similar to the 
second-type device B except that only an indicator 
20 means 7C receives outputs from BPFs 4C and 5C 
through a sum and difference circuit labelled 9C. Again, 
elements in Fig. 4C similar to those in Fig. 4A are des- 
ignated by the same reference numerals with a letter 
"C" suffixed to each numeral. In the third-type device C, 
25 one or both of an X-Y display means 6C and an indicator 
means 7C may be provided, as in the devices A and B. 
Since a X-Y display means 6C provided in the device C 
receives an L-ch signal from a BPF 4C at an X-axis input 
and an R-ch signal from a BPF 5C at a Y-axis input with- 
30 out intervention of a sum and difference circuit, a dis- 
played sound image is rotated by 45° in the clockwise 
direction, compared with those displayed by the devices 
of Figs. 4A and 4B. 

Next, referring now to Figs. 5 and 7, it is shown an 
55 embodiment of a stereo audio monitor AA incorporating 
the first-type device A shown in Fig. 4A. The monitor AA 
is an example which includes both of X-Y display means 
and indicator means as the indication means mentioned 
above. Alternatively, it may be modified to include either 
40 one of them, as described above. 

Referring first to Fig. 5, the monitor AA has connec- 
tors 1 0 and 20 to which an L-ch signal and an R-ch signal 
of a stereophonic audio signal are applied, respectively. 
Since the connectors 1 0 and 20 are of a balanced type, 
45 each of the connectors includes a hot (H), a cold (C) and 
a ground (G) terminals. The H and C -terminals of the 
(C) connectors 1 0 and 20 (signals from these terminals 
are represented by L H , L c and R H , R c ) are then con- 
nected to balanced-to-unbalanced transformer circuits 
50 12 and 22, respectively, each of which comprises a dif- 
ferential amplifier. Outputs from the respective trans- 
former circuits are connected to gain-controlled buffer 
amplifiers 14 and 24. 

The buffers 14 and 24 provide outputs (signals on 
55 these outputs are represented by L B and R B , respec- 
tively) which are in turn connected to a sum and differ- 
ence circuit 30. The circuit 30 is comprised of a summing 
amplifier and a subtraction amplifier and is adapted to 
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generate a (L+R) output representative of the sum of 
the signals L B and R B and a (R-L) output representative 
of the difference between the signal R B and the signal 
L B . The sum output is connected to the input of a band- 
pass filter (BPF) 40 as well as to a terminal a of a switch 
S1 , while the difference output is connected to the input 
of a bandpass filter (BPF) 50 as well as to a terminal a 
of a switch S2. The switches 51 and S2 are linked to- 
gether. In the present embodiment, the pass band of the 
BPFs 40, 50 is selected to have the range of 600 + 200 
Hz such that a person's voice components are effective- 
ly extracted. The other terminals b of the respective 
switches S1 and S2 are connected to the outputs of the 
BPFs 40 and 50, respectively (signals on the outputs of 
the BPFs are represented by (L+R) F and (R-L) F , respec- 
tively). These outputs of the BPFs 40 and 50 are also 
connected to the indicator section 70 shown in Fig. 7, 
as will be later described. 

Then, the outputs of the switches S1 and S2 are 
connected to a CRT display section 60. More specifical- 
ly, the output of the switch S1 is connected to the Y-axis 
input of a CRT display 64 through an unbalanced-to-bal- 
anced transformer circuit 62 comprising a differential 
amplifier, while the output of the switch S2 is likewise 
connected to the X-axis input of the CRT display 64 
through an unbalanced-to-balanced transformer circuit 
66 comprising a differential amplifier. 

The monitor AA has two modes of operation, i.e. a 
conventional mode of displaying a normal stereo sound 
image which is effective when the switches S1 and S2 
are turned to side a and a mode for determining phase 
correlation according to the present invention which is 
effective when the switches S1 and S2 are set to side b. 

Now, the operation of the monitor AA in the phase 
correlation determination mode will be described with 
reference to the waveform diagram shown in Fig. 6. The 
operation of the monitor in the stereo sound image dis- 
play mode is well known, and thus explanation thereof 
is omitted. 

For the purpose of explanation, it is assumed that 
an L-ch signal and an R-ch signal shown in Fig. 6 and 
received by the monitor AA constitute a stereophonic 
signal for a CM program which contains a centrally lo- 
calized narration, and that each of the channel signals 
consists of a respective-channel voice component y for 
narration and another respective-channel music com- 
ponent m. Then, Fig. 6a shows various waveforms ap- 
pearing at different locations in the circuit shown in Fig. 
5 and an image displayed on the screen of the CRT 64 
when the L-ch R-ch signals are in phase with each other, 
while Fig. 6b shows those waveforms and images when 
the signals are in opposite phase. 

First, when the L-ch and R-ch signals are in phase 
as shown in Fig. 6a, the signals L H and R H and the sig- 
nals L c and R c are respectively in phase as shown in 
the drawing, and thus the buffer outputs L B and R B are 
also in phase. Then, the sum of the buffer outputs L+R 
assumes a waveform having the voice component y and 



the music sound component m superimposed thereon, 
while the difference output assumes a waveform sub- 
stantially formed of the music sound component m. 
Thus, the BPF output (L+R) F includes substantially only 

s the voice componenty, and the other BPF output (R-L) F 
includes only the components of the music sound com- 
ponent m the frequencies of which are within the pass 
band, i.e. 400 - 800 Hz, and the amount of which is sub- 
stantially equal to zero. Then, displayed on the screen 

to of the CRT 64 is an approximately linear central vertical 
line which is indicative of L=R (in phase condition). 

On the other hand, in the case of opposite phase 
as shown in Fig. 6b, the signals L H and R H are in oppo- 
site phase to each other and the same is true of the sig- 

15 nals L c and R c . Then, the buffer outputs L B and R B are 
also in opposite phase. Thus, the sum output L+R sub- 
stantially only includes the music component m, while 
the difference output R-L assumes a waveform com- 
posed of the voice componenty and the music compo- 
se nent m. In this event, the BPF output (L+R) F includes 
minute components of the music component m within 
the pass band, while the BPF output (R-L) F includes 
substantially only the voice component v. Thus, an ap- 
proximately linear central horizontally extended locus 

25 indicative of L=-R (opposite-phase condition) is dis- 
played on the screen of the CRT 64. As will be under- 
stood from the above explanation, the phase condition, 
that is, in-phase or opposite-phase correlation is clearly 
and distinctively displayed. 

30 Next, the indicator section 70 of the monitor AA will 
be described with reference to Figs. 7 and 8. The indi- 
cator section 70 is arranged to provide an indication 
"OK" for an in-phase correlation and an indication "NG" 
for an opposite-phase correlation. As illustrated, the in- 

35 dicator section comprises an indicator ON/OFF subsec- 
tion 71 , a rectifier subsection 72, an input detector sub- 
section 74, an indicator control circuit subsection 76 and 
an indicator circuit subsection 78. 

The ON/OFF subsection 71 includes a switch SO, 

40 the output K of which is set to "high" when the indicator 
section 70 is to be turned on and to "low" when turned 
off. The rectifier subsection 72 includes a pair of full- 
wave rectifiers 720 and 722 which receive outputs from 
the BPFs 40 and 50, respectively. The rectifiers 720 and 

45 722 have characteristics adapted for a peak meter (the 
Dl N standard) and generate outputs R1 and R2, respec- 
tively. The detector subsection 74 comprises an input 
signal detecting circuit 740 which is connected to re- 
ceive the outputs from the BPFs 40 and 50 in order to 

50 determine whether inputs to the section are present or 
not. The detecting circuit 740, though not shown, is com- 
prised of a pair of comparators and an OR gate. The 
comparators compare the respective outputs from the 
BPFs with a reference, and the resulting outputs of the 

55 comparators are ORed by the OR gate to form an output 
D which is "high" when the inputs are present and "low" 
when absent. The control circuit subsection 76 includes 
comparators 760, 762 and 764 which have non-invert - 
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ing and inverting input terminals connected to the recti- 
fier output R1 and R2. It should be noted that the output 
R1 is connected to the comparator 764 through an at- 
tenuator 766 (comprising a pair of resistors) which pro- 
vides a slight attenuation (eg. -6 dB) of an input to the 
comparator 764. Also, the output R2 is connected to the 
comparator 762 through a similar attenuator 768 which 
gives a slight attenuation (eg. -6 dB) to an input for the 
comparator 762. The comparator 760 functions to de- 
termine the magnitude relationship between R1 and R2 
and to generate an output C1 which is at high level when 
R1 is larger than R2 (R1 >R2) and at low level when R1 
is smaller than R2 (R1 <R2). The comparator 762 is ar- 
ranged to identify whether or not R1 is substantially 
equal to or larger than R2 and generate an output C2 
which is at high level when R1=^R2 or R1»R2 and at 
low level when R1«R2. Also, the comparator 764 is 
adapted to identify whether or not R1 is substantially 
equal to or smaller than R2 and generate an output C3 
which is at high level when R1— R2 or R1«R2 and at 
low level when R1»R2. 

A negative logic input OR gate 768 connected to 
receive the outputs C2 and C3 from the comparators 
762 and 764 functions to identify whether or not R1 is 
approximately equal to R2 and thus generate an output 
G1 which is at high level when R1 »R2 or R1 «R2 and 
at low level when R1-R2. A NAND gate 770 which is 
connected to receive the output G1 as well as the out- 
puts D and K provides an output G2 by passing the out- 
put G1 only when the indicator section 70 is on and if 
inputs to the section are present. The output G2 is in- 
verted by an inverter 772 which generates an output I. 
Thus, the output I will be high when inputs to the section 
are present and if R1 -R2 is not satisfied, and otherwise 
will be low. 

A NAND gate 774 is connected to receive the com- 
parator output C1 and the inverter output I. The gate 774 
is provided to identify whether of not there is an in-phase 
condition. The output G3 of the NAND gate 774 will be 
low when there are inputs, R1 — R2 is not satisfied, and 
R1 »R2 stands (i.e. in an in-phase and same-amplitude 
state), and otherwise will be high. A negative logic input 
OR gate 776 is connected to receive the comparator 
output C1 and serves as an inverter. An output G4 from 
the OR gate 776 as well as the inverter output I is applied 
to a NAND gate 778 which generates an output G5 
which is at low level when there are inputs, R1 — R2 is 
not satisfied, and R1«R2 stands (i.e. in an opposite- 
phase and same-amplitude state), and otherwise the 
output G5 will be at a high level. 

Then, the indicator circuit subsection 78 includes 
two identical circuits in order to drive a green LED indi- 
cator 780 for an indication "OK" (i.e. for the indication of 
in-phase state) and a red LED indicator 782 for an indi- 
cation "NG" (i.e. for the indication of opposite-phase 
state). More specifically, in connection with the OK indi- 
cator 780, there are provided a switching transistor Tr1 
having a collector connected to the indicator through a 



resistor, a resistor Res1 for coupling the gate output G3 
to the base of the transistor Trl, a switch S3 connected 
to receive the output G3 for selecting a real time indica- 
tion mode (side a) or a hold indication mode (side b), a 

5 mono-multivibrator 784 having a trigger (T) terminal 
connected to a switch contact at the side b, and a resis- 
tor Res2 for coupling the Q* (a symbol "*" indicates in- 
version) output of the mono-multi 784 to the base of the 
transistor Tr1 . The width tw of pulses generated from 

10 the mono-multi 784 is selected to be five seconds in the 
present embodiment. Similarly, in connection with the 
NG indicator 782, provided are a switching transistor 
Tr2, a resistor Res3, a switch S4 linked to the switch S3, 
a mono-multi 786, and a resistor Res4. 

15 Now, the operation of the whole indicator section 70 
will be described with reference to Fig. 8. 

First, the hold indication mode, selected by the 
switches S3 and S4 turned to the respective side b, will 
be explained. It should be noted that the BPF outputs 

20 (L+R) F and (R-L) F as shown in Fig. 8 are different from 
those shown in Fig. 6 for the purpose of explanation. 
Specifically, the filter output (L+R) F includes a voice 
component v1 slightly longer than the pulse width tw, a 
voice component v2 shorter than tw, and a voice com- 

25 ponent v3 lasting much longer than tw, all of which occur 
with the in-phase correlation, while the filter output (R- 
L) F includes a voice component v4 slightly longer than 
tw upon the opposite-phase correlation. Also, the both 
outputs include a voice component v5 at the time when 

30 there is a single channel input (R-ch signal in this em- 
bodiment). 

In connection with the voice component v1 upon the 
in-phase condition, since the gate output G3 remains 
low for a time period longer than the Q* output of the 

35 mono-multi 784, the output G3 keeps biasing the tran- 
sistor Tr1 to be on even if the Q* returns to high within 
the time period in which the gate output G3 is low, there- 
by illuminating the "OK" LED indicative of in-phase dur- 
ing that time period. Next, with the shorter voice com- 

40 ponent v2, the Q* output from the mono-multi 784 re- 
mains low during the time period of the pulse width tw 
to keep biasing the transistor Tr1 to be on even after the 
gate output G3 returns to high, thereby illuminating the 
"OK" LED as long as the Q* output is low. The operation 

45 is advantageous in facilitating the determination of an 
in-phase or opposite-phase state from short voice com- 
ponents. For the longer continuous voice component v3, 
the indicator section 70 operates in a similar manner to 
that for the first voice component v1 . 

50 On the other hand, in connection with the voice 
component v4 occurring in the opposite-phase correla- 
tion, since the gate output G5 remains low for a time 
period longer than the pulse width tw during which the 
Q* output from the mono-multi 786 is low, the gate out- 

55 put G5 keeps biasing the transistor Tr2 to be on during 
the duration of the voice component v4 even after the 
Q* output returns to high, thereby continuing to illumi- 
nate the "NG" LED during that duration. 
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Finally, as to the voice component v5, since it is a 
single channel signal, the determination of in-phase or 
opposite-phase state cannot be performed. Thus, the 
inverter output I will not switch to low and accordingly 
neither of the gate outputs G3 and G5 will become low, 
resulting in no illumination of the "OK" and "NG" LEDs. 

When the real time indication mode is selected by 
turning the switches S3 and S4 of the indicator circuit 
subsection 78 to the side a, the "OK" LED will be illumi- 
nated as long as the gate output G3 remains low, while 
the "NG" LED will be illuminated during the time period 
when the gate output G5 remains low. 

As described above, the indicator section 70 can be 
operated in either a real time indication mode similar to 
a real time display on a CRT or in the hold indication 
mode. 

It will be noted that the circuit shown in Fig. 7 allows 
the "OK" and "NG" LEDs 780 and 782 to be simultane- 
ously illuminated. For eliminating such an illuminated 
state, the gate output G5 may be applied to the reset 
(R) terminal of the mono-multi 784, and the gate output 
G3 to the reset (R) terminal of the other mono-multi 786. 

Referring now to Fig. 9, a stereo audio monitor BB 
has the second-type determination device shown in Fig. 
4B incorporated therein, the circuit of which is substan- 
tially similar to that of the monitor AA shown in Figs. 5 
and 7 (elements of the monitor BB similar to those of 
Fig. 5 are designated by the same reference numeral 
with a suffix "b"). As seen from Fig. 9, the monitor BB 
can be implemented by modifying the circuit of Fig. 5 in 
such a manner that a sum and difference circuit 80 is 
disposed at the side of the outputs of switches Sib and 
S2b with the sum and difference circuit 30 of Fig. 5 re- 
moved, that the two outputs of the sum and difference 
circuit 80 are connected to transformer circuits 62b and 
66b, respectively, as well as to the full wave rectifiers 
720 and 722, respectively, of the indicator section 70 
and the input signal detecting circuit 740 in place of the 
BPF outputs. 

Now, referring to Figs. 1 0 and 1 2, the circuit diagram 
of a stereo audio monitor CC is shown in which the third- 
type determination device shown in Fig. 4C is incorpo- 
rated. As can be seen from the drawings, the circuit 
shown in Figs. 1 0 and 1 2 is substantially similar to that 
of Figs. 5 and 7 (again, elements in Figs. 1 0 and 1 2 sim- 
ilar to those in Figs. 5 and 7 are designated by the same 
reference numerals with a suffix "c"). The monitor CC 
differs from the monitor AA only in that the former does 
not include a sum and difference circuit corresponding 
to the sum and difference circuit 30, and that the outputs 
of BPFs 40c and 50c are supplied to an indicator section 
70c through a sum and difference circuit 90. Thus, the 
indicator section 70c, however, will receive inputs equiv- 
alent to those supplied to the indicator section 70 (i.e. 
(L+R) F and (R-L) F ). 

The difference in operation between the monitor CC 
and the monitor AA only lies in the arrangement of im- 
ages which are displayed on the screen of the CRT 64. 



As seen from Fig. 11, when L-ch and R-ch signals are 
in phase, a central locus rising toward the right is dis- 
played on the screen of the CRT 64c as shown in Fig. 
1 1 a, and when they are in opposite phase, a locus falling 

5 toward the right is displayed as shown in Fig. 11b. 

Finally, referring to Fig. 13, a stereo audio monitor 
DP having both the second-type and third-type devices 
BandC incorporated therein is shown. Again, elements 
of the monitor DD similar to those of Fig. 5 are desig- 

10 nated by the same reference numeral with a suffix "d". 
The monitor DD differs from the monitor BB shown in 
Fig. 9 in that the former is provided with switches S5 and 
S6. Contacts a of the respective switches S5 and S6 are 
connected to the outputs of corresponding switches S1 d 

15 and S2d, respectively, while contacts b of the switches 
S5 and S8 are connected respectively to the outputs of 
a sum and difference circuit 100 which corresponds to 
the sum and difference circuit 80 shown in Fig. 9 or the 
sum and difference circuit 90 shown in Fig. 12. Also, the 

20 outputs of the switches S5 and S6 are connected to cor- 
responding transformer circuits 62d and 66d, respec- 
tively. Therefore, the monitor JDD performs the same 
function as the monitor CC when the switches S5 and 
S5 are turned to the respective side a and the same 

25 function as the monitor BB with the switches S5 and S6 
turned to the side b. 

According to the determination apparatus and 
method of the present invention as described above in 
detail, since signal components required for the deter- 

30 mination of phase correlation of a stereophonic audio 
signal, particularly in-phase or opposite-phase state, 
are extracted from a stereophonic audio program or 
stereophonic audio signal under examination and there- 
after display or indication for facilitating the determina- 

35 tion of phase correlation is provided, resulting in a more 
precise and more rapid determination of phase correla- 
tions. 

Further, by providing such a hold indication mode 
as described above for an indicator section, examina- 

40 tion of only a short portion of each stereophonic audio 
program under test will be sufficient to provide an indi- 
cation necessary for the determination of phase corre- 
lation. Thus, when it is desired to make the phase de- 
termination for a short time in editing commercial tapes, 

45 for example, in a broadcasting station, such determina- 
tion can be carried out promptly by examining an initial 
two or three second portion of the respective commer- 
cial tape. 



1 . A method for determining a phase correlation exist- 
ing between a left-channel signal (L) and a right- 
55 channel signal (R) constituting a stereophonic au- 
dio signal, comprising the steps of: 

a) receiving a left-channel signal (L) and a right- 
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channel signal (R) from a stereophonic audio 
program including centrally localized compo- 
nents having frequencies within a predeter- 
mined frequency band and generating a first 
signal (L;L+R) and a second signal (R;R-L) $ 
from said left-channel and right-channel sig- 
nals; and 

b) providing an indication of a phase correlation 
between said left-channel and right-channel 
signals; to 

characterised by; 

c) extracting signals from said first and second 
signals comprising at least components of said is 
first and second signals having frequencies 
within a selected range of frequencies in said 
predetermined frequency band and generating 
first and second indicator signals (4A,5A;4B, 
5B;4C,5C); and 20 

d) on the basis of said indicator signals, provid- 
ing the indication of a phase correlation be- 
tween said left-channel and right-channel sig- 
nals, by; 

25 

activating a first indicator (780) indicative 
of an in-phase state when a rectified value 
(R1 ) of said first indicator signal ((L+R) F ) is 
larger than a rectified value (R2) of said 
second indicator signal ((R-L) F ), and a sec- 30 
ond indicator (782) indicative of an oppo- 
site-phase state when the rectified value of 
said first indicator signal is lower than the 
rectified value of said second indicator sig- 
nal (7a;7B;7C); and 35 
holding each of said first and second indi- 
cators (780,782), once activated, in an ac- 
tivated condition for at least a predeter- 
mined time period (tw) as long as the mag- 
nitude relationship between the rectified 40 
values (R1,R2) of said indicator signals is 
not inverted (784,786). 

2. A method according to claim 1 , wherein: 

45 

said program is a commercial program; and 
said centrally localized components represent 
a person's voice providing narration in said 
commercial program. 

50 

3. A method according to claim 1 or 2, wherein said 
selected range of frequencies is from 400 to 800 Hz. 

4. A method according to claim 1 , 2 or 3, wherein said 
step (b) includes the step of passing said first and 55 
second signals through bandpass filters (4A,5A;4B, 
5B;4C,5C) respectively having a pass band equal 

to said selected range of frequencies. 



5. A method according to any of claims 1 to 4, wherein: 

step (a) includes the step of summing said 
left-channel (L) and right-channel (R) signals to 
generate said first signal (L+R) and subtracting said 
left -channel signal from said right-channel signal, or 
vice versa, to generate said second signal (R-L). 

6. A method according to any of claims 1 to 4, wherein: 

step (c) includes the step (8B;9C) of summing 
said extracted signals to generate said first indicator 
signal and subtracting said extracted signals one 
from the other to generate said second indicator sig- 
nal (B;C). 

7. A method according to any preceding claim, where- 
in said step (d) includes the step of providing an X- 
Y display for said indicator signals (6A;6B;6C). 

8. An apparatus for determining a phase correlation 
between a left -channel signal (L) and a right-chan- 
nel signal (R) constituting a stereophonic audio sig- 
nal comprising: 

a first input terminal (1A) for receiving a left- 
channel signal (L) of a stereophonic audio sig- 
nal and a second input terminal (2A) for receiv- 
ing a right-channel signal (R) of the audio sig- 
nal; 

sum and difference circuit means (3A) coupled 
to receive said left -channel signal from said first 
input terminal (1 A) and said right-channel sig- 
nal from said second input terminal (2A) for 
generating a sum signal (L+R) derived by sum- 
ming said left-channel and right-channel sig- 
nals and for generating a difference signal (R- 
L) derived by subtracting said left-channel sig- 
nal from said right-channel signal; and 
indication means (6A,7A) for providing an indi- 
cation representative of a phase correlation ex- 
isting between said left-channel and right- 
channel signals of said stereophonic audio sig- 
nal; 

characterised in that the apparatus further 
comprises; 

first extracting means (4A) coupled to receive 
said sum signal for extracting from said sum 
signal components having frequencies within a 
selected range of frequencies to generate a 
first indicator signal ((L+R) F ), said selected 
range of frequencies extending to include at 
least a portion of centrally localized compo- 
nents possibly included in said stereophonic 
audio signal; and 

second extracting means (5A) coupled to re- 
ceive said difference signal for extracting from 
said difference signal components having fre- 
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quencies within said selected range of frequen- 
cies to generate a second indicator signal ((R- 

l) f ); 

and in which said indication means includes s 
indicator means (7 A) responsive to said indicator 
signals, and comprising: 

a first indicator (780) for indicating an in-phase 
state; 10 
a second indicator (782) for indicating an oppo- 
site-phase state; 

first rectifier means (720) for rectifying said first 
indicator signal ((L+R) F ) to generate a first rec- 
tified signal (R1); is 
second rectifier means (722) for rectifying said 
second indicator signal ((R-L) F ) to generate a 
second rectified signal (R2); 
control means (76) for activating said first indi- 
cator (780) when said first rectified signal is 20 
larger than said second rectified signal, for ac- 
tivating said second indicator (782) when said 
first rectified signal is smaller than said second 
rectified signal, and for activating neither of said 
indicators when said first and second rectified 25 
signals are substantially equal in magnitude to 
each other; and 

hold means (784,786) for holding each of said 
first and second indicators, once activated, in 
an activated condition for at least a predeter- 30 
mined time period (tw), said hold means includ- 
ing means for disabling the holding of one of 
said indicators in the activated condition even 
before the expiration of said predetermined 
time period if the other indicator is to be activat- 35 
ed. 

9. An apparatus according to claim 8, wherein: 

said stereophonic audio signal is fed from a 40 
commercial program; and 
said centrally localized components represent 
a person's voice providing narration in said 
commercial program. 

45 

10. An apparatus according to claim 8 or 9, wherein 
said selected range of frequencies extends from 
400 to 800 Hz. 

11. An apparatus according to claim 8, 9 or 10, wherein so 
each of said first and second extracting means com- 
prises a bandpass filter (4A,5A) having a pass band 
equal to said selected range of frequencies. 

12. An apparatus according to any of claims 8 to 11, 55 
wherein said indication means includes a CRT dis- 
play (6A) having said indicator signals supplied to 

an Y-axis input and an X-axis input, respectively, 



thereof. 

13. An apparatus for determining a phase correlation 
between a left -channel signal (L) and a right-chan- 
nel signal (R) constituting a stereophonic audio sig- 
nal comprising: 

a first input terminal (1 B;1 C) for receiving a left- 
channel signal (L) of a stereophonic audio sig- 
nal and a second input terminal (2B;2C) for re- 
ceiving a right-channel signal (R) of the audio 
signal; and 

indication means (6B,7B;6C,7C) for providing 
an indication representative of a phase corre- 
lation existing between said left-channel and 
right-channel signals of said stereophonic au- 
dio signal; 

characterised in that the apparatus further 
comprises; 

first extracting means (4B;4C) coupled to re- 
ceive said left-channel signal from said first in- 
put terminal for extracting from said left-chan- 
nel signal components having frequencies 
within a selected range of frequencies to gen- 
erate a first extracted signal, said selected 
range of frequencies extending to include at 
least a portion of centrally localized compo- 
nents possibly included in said stereophonic 
audio signal; and 

d) second extracting means (5B;5C) coupled to 
receive said right-channel signal from said sec- 
ond input terminal for extracting from said right- 
channel signal components having frequencies 
within said selected range of frequencies to 
generate a second extracted signal; 
and in which said indication means is coupled 
to receive said first and second extracted sig- 
nals and includes sum and difference circuit 
means (8B;9C) for providing a sum ((L+R) F ) of 
said first and second extracted signals as a first 
indicator signal and a difference ((R-L) F ) de- 
rived by subtracting said first extracted signal 
from said second extracted signal as a second 
indicator signal, and indicator means (7B;7C) 
responsive to said indicator signals and com- 
prising: 

a first indicator (780) for indicating an in-phase 
state; 

a second indicator (782) for indicating an oppo- 
site-phase state; 

first rectifier means (720) for rectifying said first 
indicator signal ((L+R) F ) to generate a first rec- 
tified signal (R1); 

second rectifier means (722) for rectifying said 
second indicator signal ((R-L) F ) to generate a 
second rectified signal (R2); 
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control means (76) for activating said first indi- 
cator (780) when said first rectified signal is 
larger than said second rectified signal, for ac- 
tivating said second indicator (782) when said 
first rectified signal is smaller than said second 5 
rectified signal, and for activating neither of said 
indicators when said first and second rectified 
signals are substantially equal in magnitude to 
each other; and 

hold means (784,786) for holding each of said to 
first and second indicators, once activated, in 
an activated condition for at least a predeter- 
mined time period (tw), said hold means includ- 
ing means for disabling the holding of one of 
said indicators in the activated condition even is 
before the expiration of said predetermined 
time period if the other indicator is to be activat- 
ed. 

14. An apparatus according to claim 13, wherein: 20 

said stereophonic audio signal is fed from a 

commercial program; and 

said centrally localized components represent 

a person's voice providing narration in said 25 

commercial program. 

15. An apparatus according to claim 13 or 14, wherein 
said selected range of frequencies extends from 
400 to 800 Hz. 30 

16. An apparatus according to claim 13, 14 or 15, 
wherein each of said first and second extracting 
means comprises a bandpass filter (4B,5B;4C,5C) 
having a pass band equal to said selected range of 35 
frequencies. 

17. An apparatus according to claim 13, wherein said 
indication means includes a CRT display (6B) hav- 
ing said indicator signals supplied to a Y-axis input 40 
and an X-axis input, respectively, thereof. 



des rechten Kanals; und 

b) Bereitstellen einer Anzeige einer Phasenkor- 
relation zwischen den Signalen des linken Ka- 
nals und des rechten Kanals; 

gekennzeichnet durch; 

c) Extrahieren von Signalen aus dem ersten 
und zweiten Signal, zumindest Bestandteile 
des ersten und zweiten Signals umfassend, mit 
Frequenzen innerhalb eines ausgewahlten 
Frequenzbereichs in dem vorbestimmten Fre- 
quenzband, und Erzeugen eines ersten und 
zweiten Indikatorsignals (4A, 5A; 4B, 5B; 4C, 
5C); und 

d) auf der Basis des Indikatorsignals, Bereit- 
stellen der Anzeige einer Phasenkorrelation 
zwischen dem Signal des linken Kanals und 
dem des rechten Kanals, durch; 

Aktivieren eines ersten Indikators (780), ei- 
nen In-Phase-Zustand anzeigend, wenn 
ein gleichgerichteter Wert (R1) des ersten 
Indikatorsignals ((L+R) F ) groBer als ein 
gleichgerichteter Wert (R2) des zweiten In- 
dikatorsignals ((R-L) F ) ist, und eines zwei- 
ten Indikators (782), der einen Gegenpha- 
sen-Zustand anzeigt, wenn der gleichge- 
richtete Wert des ersten Indikatorsignals 
niedriger als der gleichgerichtete Wert des 
zweiten Indikatorsignals (7a; 7B, 7C) ist; 
und 

Halten des ersten und zweiten Indikators 
(780, 782), einmal aktiviert, in einem akti- 
vierten Zustand, fur zumindest eine vorbe- 
stimmte Zeitperiode (tw), solange das Gro- 
Benverhaltnis zwischen den gleichgerich- 
teten Werten (R1 , R2) der Indikatorsignale 
sich nicht invertiert (784, 786). 



Patentanspriiche 

45 

1 . Eine Vorrichtung zum Bestimmen einer Phasenkor- 
relation zwischen einem Signal eines linken Kanals 
(L) und einem Signal eines rechten Kanals (R), ein 
stereophones Audiosignal bildend, umfassend: 

50 

a) Empfangen eines Signals eines linken Ka- 
nals (L) und eines Signals (R) eines rechten Ka- 
nals von einem stereophonen Audioprogramm 
einschlieBlich zentral angeordneter Bestand- 
teile mit Frequenzen innerhalb eines bestimm- 55 
ten Frequenzbandes, und Erzeugen eines er- 
sten Signals (L; L+R) und eines zweiten Si- 
gnals (R; R-L) aus den Signalen des linken und 



2. Ein Veriahren nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Programm ein kommerzielles 
Programm ist; und die zentral angeordneten Be- 
standteile eine Stimme einer Person darstellen, die 
in dem kommerziellen Programm spricht. 

3. Ein Verfahren nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, daB der ausgewahlte Frequenzbe- 
reich von 400 bis 800 Hz ist. 

4. Ein Verfahren nach Anspruch 1 , 2 oder 3, dadurch 
gekennzeichnet, daB Schritt (b) den Schritt ein- 
schlieBt, die ersten und zweiten Signale durch 
BandpaBfilter (4A, 5A; 4B, 5B; 4C, 5C) zu fuhren, 
die jeweils ein DuchlaBband aufweisen, das gleich 
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dem ausgewahlten Frequenzbereich ist. 

5. Ein Verfahren nach einem der Anspruche 1 bis 4, 
dadurch gekennzeichnet, daB Schritt (a) den Schritt 
einschlieRt, das Signal des linken Kanals (L) und s 
das Signal des rechten Kanals (R) zu summieren, 

urn das erste Signal (L+R) zu bilden, und ein- 
schlieRt, und das Signal des linken Kanals von dem 
Signal des rechten Kanals abzuziehen, oder anders 
herum, um das zweite Signal (R-L) zu bilden. to 

6. Ein Verfahren nach einem der Anspruche 1 bis 4, 
dadurch gekennzeichnet, daR Schritt (c) den Schritt 
(8B; 9C) einschlieRt, die extrahierten Signale zu 
summieren, um das erste Indikatorsignal zu erzeu- is 
gen, und die extrahierten Signale voneinander ab- 
zuziehen, um das zweite Indikatorsignal (B; C) zu 
bilden. 

7. Ein Verfahren nach einem der vorhergehenden An- 20 
spruche, dadurch gekennzeichnet, daR der Schritt 

(d) den Schritt einschlieBt, eine X-Y-Anzeige fur die 
Indikatorsignale (6A; 6B; 6C) bereitzustellen. 

8. Eine Vorrichtung zum Bestimmen einer Phasenkor- 25 
relation zwischen einem Signal eines linken Kanals 

(L) und einem Signal eines rechten Kanals (R), ein 
stereophones Audiosignal bildend, umfassend: 

einen ersten EingabeanschluR (1 A), um ein Si- 30 
gnal eines linken Kanals (L) eines stereopho- 
nen Audiosignals zu empfangen, und einen 
zweiten EingabeanschluR (2A), um ein Signal 
eines rechten Kanals (R) des Audiosignals zu 
empfangen; 55 

eine Summen- und Differenzschaltungsvor- 
richtung (3A), gekoppelt, um das Signal des lin- 
ken Kanals von dem ersten EingangsanschluR 
(1A) und das Signal des rechten Kanals von 40 
dem zweiten EingangsanschluR (2A) zu emp- 
fangen, um ein Summensignal (L+R) zu bilden, 
abgeleitet durch ein Summieren des Signals 
des linken Kanals und des Signals des rechten 
Kanals, und um ein Differenzsignal (R-L) zu bil- 45 
den, abgeleitet durch ein Abziehen des Signals 
des linken Kanals vom Signal des rechten Ka- 
nals; und 

eine Anzeigevorrichtung (6A, 7A), um eine An- 50 
zeige bereitzustellen, die reprasentativfur eine 
Phasenkorrelation ist, die zwischen dem Signal 
des linken Kanals und dem des rechten Kanals 
des stereophonen Audiosignals besteht; 

55 

dadurch gekennzeichnet, daR die Vorrichtung wei- 
ter umfaRt; 



eine erste Extraktionsvorrichtung (4A), die ge- 
koppelt ist, um das Summensignal zu empfan- 
gen, um aus dem Summensignal Komponen- 
ten zu extrahieren, die Frequenzen innerhalb 
eines ausgewahlten Frequenzbereichs haben, 
um ein erstes Indikatorsignal ((L+R) F ) zu bil- 
den, wobei der ausgewahlte Frequenzbereich 
sich so erstreckt, daR er zumindest einen Teil 
von zentral angeordneten Bestandteilen ein- 
schlieRt, die moglicherweise in dem stereopho- 
nen Audiosignal enthalten sind; und 

eine zweite Extraktionsvorrichtung (5A), die ge- 
koppelt ist, um das Differenzsignal zu empfan- 
gen, um aus dem Differenzsignal Komponen- 
ten zu extrahieren, die Frequenzen innerhalb 
des ausgewahlten Frequenzbereichs aufwei- 
sen, um ein zweites Indikatorsignal ((R-L) F ) zu 
bilden; 

und wobei die Indikatorvorrichtung eine Indika- 
torvorrichtung (7A) einschlieRt, die auf die Indi- 
katorsignale anspricht, und umfaRt: 

einen ersten Indikator (780), um einen In-Pha- 
sen-Zustand anzuzeigen; 

einen zweiten Indikator (782), um einen Ge- 
genphasen-Zustand anzuzeigen; 

eine erste Gleichrichtervorrichtung (720), um 
das erste Indikatorsignal ((L+R) F ) gleichzurich- 
ten, um ein erstes gleichgerichtetes Signal (R1 ) 
zu bilden; 

eine zweite Gleichrichtervorrichtung (722), um 
das zweite Indikatorsignal ((R-L) F ) gleichzu- 
richten, um ein zweites gleichgerichtetes Si- 
gnal zu erzeugen (R2); 

eine Steuervorrichtung (76), um den ersten In- 
dikator (780) zu aktivieren, wenn das erste 
gleichgerichtete Signal groRer als das zweite 
gleichgerichtete Signal ist, um den zweiten In- 
dikator (782) zu aktivieren, wenn das erste 
gleichgerichtete Signal kleiner als das zweite 
gleichgerichtete Signal ist, und um keinen der 
Indikatoren zu aktivieren, wenn das erste und 
zweite gleichgerichtete Signal im wesentlichen 
von gleicher GroRe sind; und 

eine Haltevorrichtung (784, 786), um jeden der 
ersten und zweiten Indikatoren, einmal akti- 
viert, in einem aktivierten Zustand fur zumin- 
dest eine vorbestimmte Zeitperiode (tw) zu hal- 
ten, wobei die Haltevorrichtung eine Vorrich- 
tung zum Aussetzen des Haltens eines der In- 
dikatoren in einem aktivierten Zustand beinhal- 
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tet, sogar vordem Ablaufen der vorbestimmten 
Zeitperiode, falls der andere Indikator zu akti- 
vieren ist. 

9. Eine Vorrichtung nach Anspruch 8, dadurch ge- s 
kennzeichnet, daB das stereophone Audiosignal 
von einem kommerziellen Programm zugefuhrt 
wird; und 

die zentral angeordneten Bestandteile eine Stimme 
einer Person darstellen, die in dem kommerziellen to 
Programm spricht. 

10. Eine Vorrichtung nach Anspruch 8 oder 9, dadurch 
gekennzeichnet, daB der ausgewahlte Frequenz- 
bereich sich von 400 bis 800 Hz erstreckt. is 

11. Eine Vorrichtung nach Anspruch 8, 9 oder 10, da- 
durch gekennzeichnet, daB sowohl die erste als 
auch die zweite Extraktionsvorrichtung einen Band- 
paBfilter (4A, 5A) mit einem DurchlaBband beinhal- 20 
tet, das gleich dem ausgewahlten Frequenzband 

ist. 

12. Eine Vorrichtung nach einem der Anspruche 8 bis 

11, dadurch gekennzeichnet, daB die Anzeigevor- 25 
richtung eine CRT-(Kathodenstrahlr6hre)-Anzeige 
(6A) einschlieBt, bei der die Indikatorsignale zu ei- 
nem Y-Achseneingang bzw. einem X-Achsenein- 
gang gefuhrt werden. 

30 

13. Eine Vorrichtung zum Bestimmen einer Phasenkor- 
relation zwischen einem Signal eines linken Kanals 
(L) und einem Signal eines rechten Kanals (R), ein 
stereophones Audiosignal bildend, umfassend: 

35 

einen ersten EingangsanschluB (1B; 1C), um 
ein Signal eines linken Kanals (L) eines stereo- 
phonen Audiosignals zu empfangen, und einen 
zweiten EingangsanschluB (2B; 2C), um ein Si- 
gnal eines rechten Kanals (R) des Audiosignals 40 
zu empfangen; und 

eine Anzeigevorrichtung (6B, 7B; 6C, 7C), um 
eine Anzeige bereitzustellen, reprasentativ fur 
eine Phasenkorrelation, die zwischen dem Si- 45 
gnal des linken Kanals und dem des rechten 
Kanals des stereophonen Audiosignals be- 
steht; 

dadurch gekennzeichnet, daB die Vorrichtung wei- 50 
ter umfaBt; 

eine Extraktionsvorrichtung (4B; 4C), die ange- 
schlossen ist, um von dem ersten Eingangsan- 
schluB das Signal des linken Kanals zu emp- 55 
fangen, um von dem Signal des linken Kanals 
Komponenten zu extrahieren, die Frequenzen 
innerhalb eines ausgewahlten Frequenzbe- 



reichs aufweisen, um ein erstes extrahiertes Si- 
gnal zu erzeugen, wobei der ausgewahlte Be- 
reich von Frequenzen sich so erstreckt, daB er 
zumindest einen Teil der zentral angeordneten 
Bestandteile einschlieBt, die moglicherweise in 
dem stereophonen Audiosignal beinhaltet sind; 
und 

d) eine zweite Extraktionsvorrichtung (5B; 5C), 
die angeschlossen ist, um von dem zweiten 
EingangsanschluB das Signal des rechten Ka- 
nals zu empfangen, um von dem Signal des 
rechten Kanals Bestandteile zu extrahieren, die 
Frequenzen innerhalb des ausgewahlten Be- 
reichs von Frequenzen aufweisen, um ein 
zweites extrahiertes Signal zu bilden; und 

bei dem die Anzeigevorrichtung angeschlos- 
sen ist, um das erste und zweite extrahierte Si- 
gnal zu empfangen, und eine Summen- und 
Differenzschaltungsvorrichtung (8B; 9C) ein- 
schlieBt, um eine Summe ((L+R) F ) des ersten 
und zweiten extrahierten Signals als ein erstes 
Indikatorsignal bereitzustellen, und eine Diffe- 
renz ((R-L) F ), abgeleitetdurch ein Subtrahieren 
des ersten extrahierten Signals von dem zwei- 
ten extrahierten Signal, als ein zweites Indika- 
torsignal bereitzustellen, und eine Anzeigevor- 
richtung (7B; 7C), auf die Indikatorsignale an- 
sprechend, und umfassend: 

einen ersten Indikator (780), um einen In-Pha- 
sen-Zustand anzuzeigen; 

einen zweiten Indikator (782), um einen Ge- 
genphasen-Zustand anzuzeigen; 

eine erste Gleichrichtervorrichtung (720), um 
das erste Indikatorsignal ((L+R) F ) gleichzurich- 
ten, um ein erstes gleichgerichtetes Signal (R1 ) 
zu bilden; 

eine zweite Gleichrichtervorrichtung (722), um 
das zweite Indikatorsignal ((R-L)F) gleichzu- 
richten, um ein zweites gleichgerichtetes Si- 
gnal (R2) zu erzeugen; 

eine Steuervorrichtung (76), um den ersten In- 
dikator (780) zu aktivieren, wenn das erste 
gleichgerichtete Signal groBer als das zweite 
gleichgerichtete Signal ist, um den zweiten In- 
dikator (782) zu aktivieren, wenn das erste 
gleichgerichtete Signal kleiner als das zweite 
gleichgerichtete Signal ist, und um keinen der 
Indikatoren zu aktivieren, wenn das erste und 
zweite gleichgerichtete Signal im wesentlichen 
von gleicher GroBe sind; und 
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eine Haltevorrichtung (784, 786), um jeden der 
ersten und zweiten Indikatoren, einmal akti- 
viert, in einem aktivierten Zustand zu halten, 
zumindest fur eine vorbestimmte Zeitperiode 
(tw), wobei die Haltevorrichtung eine Vorrich- 
tung einschlieRt, um das Halten eines der Indi- 
katoren in dem aktivieren Zustand auszuset- 
zen, sogar vor dem Ablaufen der bestimmten 
Zeitperiode, falls der andere Indikator zu akti- 
vieren ist. 

14. Eine Vorrichtung nach Anspruch 13, dadurch ge- 
kennzeichnet, daB das stereophone Audiosignal 
von einem kommerziellen Programm zugefuhrt 
wird; und 

die zentral angeordneten Bestandteile eine Stimme 
einer Person darstellen, die in dem kommerziellen 
Programm spricht. 

15. Eine Vorrichtung nach Anspruch 13 oder 14, da- 
durch gekennzeichnet, daG der ausgewahlte Fre- 
quenzbereich sich von 400 bis 800 Hz erstreckt. 

16. Eine Vorrichtung nach Anspruch 13, 14 oder 15, da- 
durch gekennzeichnet, dafB sowohl die erste als 
auch die zweite Extraktionsvorrichtung einen Band- 
paBfilter (4B, 5B; 4C, 5C) mit einem DurchlaGband 
umfaRt, das gleich dem ausgewahlten Frequenzbe- 
reich ist. 

17. Eine Vorrichtung nach Anspruch 13, dadurch ge- 
kennzeichnet, daR die Anzeigevorrichtung eine 
CRT-(Kathodenstrahlr6hre)-Anzeige (6B) ein- 
schlieBt, bei der die Indikatorsignale einem Y-Ach- 
seneingang bzw. einen X-Achseneingang zuge- 
fuhrt werden. 



Revendications 

1. Procede pour determiner une correlation de phase 
existant entre un signal de canal gauche (L) et un 
signal de canal droite (R) constituant un signal 
audio stereophonique, comprenant les etapes de : 

a) recevoir un signal de canal gauche (L) et un 
signal de canal droite (R) d'un programme 
audio stereophonique comprenant des compo- 
santes localisees centralement ayant des fre- 
quences dans une bande de frequence prede- 
termined et produisant un premier signal (L ; 
L+R) et un second signal (R ;R-L) a partir des- 
dits signaux de canal gauche et de canal 
droite ; et 

b) fournir une indication d'une correlation de 
phase entre lesdits signaux de canal gauche et 
de canal droite ; 



24 

caracterise par ; 

c) extraire des signaux desdits premier et se- 
cond signaux comprenant au moins des com- 

5 posantes desdits premier et second signaux 

ayant des frequences dans une gamme choisie 
de frequences dans ladite bande de frequen- 
ces predetermined et produisant des premier 
et second signaux indicateurs (4A, 5A ; 4B, 5B ; 

10 4C, 5C) ; et 

d) sur la base desdits signaux indicateurs, four- 
nir I'indication d'une correlation de phase entre 
lesdits signaux de canal gauche et de canal 
droite, en ; 

15 

activant un premier indicateur (780) repre- 
sentatif d'un etat en phase lorsqu'une va- 
leur redressee (R1 ) dudit premier signal in- 
dicateur (L+R) F ) est superieure a une va- 

20 leur redressee (R2) dudit second signal in- 

dicateur (R-L) F ) et un second indicateur 
(782) representatif d'un etat de phase op- 
posed lorsque la valeur redressee dudit 
premier signal indicateur est inferieure a la 

25 valeur redressee dudit second signal indi- 

cateur (7a; 7B ; 7C) ; et 
maintenant chacun desdits premier et se- 
cond indicateurs (780, 782), une fois acti- 
ve, dans une condition activee pendant au 

30 moins une periode de temps predetermi- 

nee (tw) aussi longtemps que la relation de 
grandeur entre les valeurs redressees (R1 , 
R2) desdits signaux indicateurs n'est pas 
inversee (784, 786). 

35 

2. Procede selon la revendication 1 , dans lequel : 

le programme precite est un programme du 
commerce ; et 

40 les composantes localisees centralement pre- 

citees represented une voix d'une personne 
fournissant une narration dans ledit program- 
me commercial. 

45 3. Procede selon la revendication 1 ou 2, dans lequel 
la gamme choisie de frequences est de 400 a 800 
Hz. 

4. Procede selon la revendication 1 , 2 ou 3, dans le- 
50 quel I'etape precitee (b) comprend I'etape de passer 

les premier et second signaux precites atravers des 
filtres passe-bande (4A, 5A ; 4B, 5B ; 4C, 5C) ayant 
respectivement une bande passante egale a la 
gamme choisie precitee de frequences. 

55 

5. Procede selon I'une quelconque des revendications 
1 a 4, dans lequel : 

I'etape (a) comprend I'etape d'additionner les 
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signaux de canal gauche (L) et de canal droite (R) 
pour produire le premier signal precite (L+R) et 
soustraire le signal de canal gauche du signal de 
canal droite, ou vice versa, pour produire le second 
signal precite (R-L). s 

6. Procede selon Tune quelconque des revendications 
1 a 4, dans lequel : 

I'etape (c) comprend I'etape (8B ; 9C) d'addi- 
tionner les signaux extraits precites pour produire to 
le premier signal indicateur precite et soustraire les- 
dits signaux extraits Tun de I'autre pour produire le 
second signal indicateur precite (B ; C). 

7. Procede selon Tune quelconque des revendications is 
precedentes, dans lequel I'etape precitee (d) com- 
prend I'etape de fournir un affichage en X-Y pour 

les signaux indicateurs precites (6A ; 6B ; 6C). 

8. Dispositif pour determiner une correlation de phase 20 
entre un signal de canal gauche (L) et un signal de 
canal droite (R) constituant un signal audio, stereo- 
phonique comprenant : 

une premiere borne d'entree (1 A) pour recevoir 25 
un signal de canal gauche (L) d'un signal audio 
stereophonique et une seconde borne d'entree 
(2A) pour recevoir un signal de canal droite (R) 
du signal audio ; 

un moyen formant circuit d'addition et de diffe- 30 
rence (3A) couple pour recevoir ledit signal de 
canal gauche de ladite premiere borne d'entree 
(1 A) et ledit signal de canal droite de ladite se- 
conde borne d'entree (2A) pour produire un si- 
gnal de somme (L+R) derive en additionnant 35 
lesdits signaux de canal gauche et de canal 
droite et pour produire un signal de difference 
(R-L) derive en soustrayant le signal de canal 
gauche du signal de canal droite ; et 
un moyen d'indication (6A, 7A) pour fournir une 40 
indication representative d'une correlation de 
phase existant entre lesdits signaux de canal 
gauche et de canal droite dudit signal audio 
stereophonique ; 

45 

caracterise en ce que le dispositif comprend 
en outre ; 

un premier moyen d'extraction (4A) couple 
pour recevoir ledit signal d'addition pour extrai- 50 
re desdites composantes du signal d'addition 
ayant des frequences dans une gamme choisie 
de frequences pour produire un premier signal 
indicateur ((L+R) F ), ladite gamme choisie de 
frequences s'etendant pour comporter au 55 
moins une portion de composantes localisees 
centralement inclusent de facon possible dans 
ledit signal audio stereophonique ; et 



un second moyen d'extraction (5A) couple pour 
recevoir ledit signal de reference pour extraire 
desdites composantes du signal de reference 
ayant des frequences dans ladite gamme choi- 
sie de frequences pour produire un second si- 
gnal indicateur ((R-L) F ) ; 
et dans lequel ledit moyen d'indication com- 
prend un moyen indicateur (7A) repondant 
auxdits signaux indicateurs, et comprenant : 
un premier indicateur (780) pour indiquer un 
etat en phase ; 

un second indicateur (782) pour indiquer un 
etat de phase opposee ; 
un premier moyen redresseur (720) pour re- 
dresser ledit premier signal indicateur (L+R) F ) 
pour produire un premier signal redresse (R1 ) ; 
un second moyen redresseur (722) pour re- 
dresser ledit second signal indicateur (R-L) F ) 
pour produire un second signal redresse (R2) ; 
un moyen de commande (76) pour activer ledit 
premier indicateur (780) lorsque ledit premier 
signal redresse est plus grand que ledit second 
signal redresse, pour activer ledit second indi- 
cateur (782) lorsque ledit premier signal redres- 
se est plus petit que ledit second signal redres- 
se et pour activer ni I'un ni I'autre desdits indi- 
cateurs lorsque lesdits premier et second si- 
gnaux redresses sont sensiblement egaux en 
grandeur I'un a I'autre ; et 
un moyen de maintien (784, 786) pour mainte- 
nir chacun desdits premier et second indica- 
teurs, une fois active, dans une condition acti- 
vee pendant au moins une periode de temps 
predeterminee (tw), ledit moyen de maintien 
comprenant un moyen pour desactiver le main- 
tien de I'un desdits indicateurs dans lacondition 
activee meme avant I'expiration de ladite perio- 
de de temps predeterminee si I'autre indicateur 
doit etre active. 

9. Dispositif selon la revendication 8, dans lequel : 

le signal audio stereophonique precite est 
achemine a partir d'un programme 
commercial ; et 

les composantes localisees centralement pre- 
citees represented une voix d'une personne 
fournissant une narration dans ledit program- 
me commercial. 

10. Dispositif selon la revendication 8 ou 9, dans lequel 
la gamme choisie precitee de frequences s'etend 
de 400 a 800 Hz. 

11. Dispositif selon la revendication 8, 9 ou 10, dans 
lequel chacun des premier et second moyens d'ex- 
traction precites comprend un filtre passe-bande 
(4A, 5A) ayant une bande passante egale a la gam- 
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me choisie precitee de frequences. 

12. Dispositif selon Tune quelconque des revendica- 
tions 8 a 11, dans lequel le moyen dedication pre- 
cite comprend un afficheur a tube a rayons catho- s 
diques (6A) ayant les signaux indicateurs precites 
appliques respectivement a une entree d'axe-Y et 
une entree d'axe-X de celui-ci. 

13. Dispositif pour determiner une correlation de phase to 
entre un signal de canal gauche (L) et un signal de 
canal droite (R) constituant un signal audio stereo- 
phonique comprenant : 

une premiere borne d'entree (1 B ; 1 C) pour re- is 
cevoir un signal de canal gauche (L) d'un signal 
audio stereophonique et une seconde borne 
d'entree (2B ; 2C) pour recevoir un signal de 
canal droite (R) du signal audio ; et 
un moyen dedication (6B, 7B ; 6C, 7C) pour 20 
fournir une indication representative d'une cor- 
relation de phase existant entre lesdits signaux 
de canal gauche et de canal droite dudit signal 
audio stereophonique ; 

25 

caracterise en ce que le dispositif comprend 
en outre ; 

un premier moyen d'extraction (4B ; 4C) couple 
pour recevoir ledit signal de canal gauche de 30 
ladite premiere borne d'entree pour extraire 
lesdites composantes du signal de canal gau- 
che ayant des frequences dans une gamme 
choisie de frequences pour produire un premier 
signal extrait, ladite gamme choisie de f requen- 35 
ces s'etendant pour inclure au moins une por- 
tion de composantes localisee centralement de 
facon possible incluse dans ledit signal audio 
stereophonique ; et 

(d) un second moyen d'extraction (5B ; 5C) 40 
couple pour recevoir ledit signal de canal droite 
de ladite seconde borne d'entree pour extraire 
lesdites composantes du signal de canal droite 
ayant des frequences dans ladite gamme choi- 
sie de frequences pour produire un second si- 45 
gnal extrait ; 

et dans lequel ledit moyen d'indication est cou- 
ple pour recevoir lesdits premier et second si- 
gnaux extraits et comprend un moyen formant 
circuit d'addition et de difference (8B ; 9C) pour 50 
fournir une somme ((L+R) F ) desdits premier et 
second signaux extraits en tant que premier si- 
gnal indicateur et une difference (R-L) F ) deri- 
vee en soustrayant ledit premier signal extrait 
dudit second signal extrait en tant que second 55 
signal indicateur et un moyen indicateur (7B ; 
7C) repondant auxdits signaux indicateurs et 
comprenant : 



un premier indicateur (780) pour indiquer un 
etat en phase ; 

un second indicateur (782) pour indiquer un 
etat de phase opposee ; 
un premier moyen redresseur (720) pour re- 
dresser ledit premier signal indicateur ((L+R) F ) 
pour produire un premier signal redresse (R1 ) ; 
un second moyen redresseur (722) pour re- 
dresser ledit second signal indicateur ((R-L) F ) 
pour produire un second signal redresse (R2) ; 
un moyen de commande (76) pour activer ledit 
premier indicateur (780) lorsque ledit premier 
signal redresse est plus grand que ledit second 
signal redresse, pour activer ledit second indi- 
cateur (782) lorsque ledit premier signal redres- 
se est plus petit que ledit second signal redres- 
se et pour activer ni I'un ni I'autre desdits indi- 
cateurs lorsque lesdits premier et second si- 
gnaux redresses sont sensiblement egaux en 
grandeur I'un a I'autre ; et 
un moyen de maintien (784, 786) pour mainte- 
nir chacun desdits premier et second indica- 
teurs, une fois active, dans une condition acti- 
vee pendant au moins une periode de temps 
predeterminee (tw), ledit moyen de maintien 
comprenant un moyen pour desactiver le main- 
tien de I'un desdits indicateurs dans la condition 
activee meme avant I'expiration de ladite perio- 
de de temps predeterminee si I'autre indicateur 
doit etre active. 

14. Dispositif selon la revendication 13, dans lequel : 

le signal audio stereophonique precite est 
achemine a partir d'un programme 
commercial ; et 

les composantes localisees centralement pre- 
citees represented une voix d'une personne 
fournissant une narration dans ledit program- 
me commercial. 

15. Dispositif selon la revendication 13 ou 14, dans le- 
quel la gamme choisie precitee de frequences 
s'etend de 400 a 800 Hz. 

16. Dispositif selon la revendication 13, 14 ou 15, dans 
lequel chacun des premier et second moyens d'ex- 
traction precites comprend un filtre passe-bande 
(4B, 5B ; 4C, 5C) ayant une bande passante egale 
a la gamme choisie precitee de frequences. 

17. Dispositif selon la revendication 13, dans lequel le 
moyen d'indication precite comprend un afficheur a 
tube a rayons cathodiques (6B) ayant les signaux 
indicateurs precites appliques respectivement a 
une entree d'axe-Y et une entree d'axe-X de celui- 
ci. 
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Fig. 7B 
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Fig. 13 B 
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